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07/23/04 

1 . (Cunier.ily amended:} A Roevoiatit-e semiconductor memory device 

a &cc:or:an.u.s:ubiiiratfejM eaeh sewer leanarisiaa incltsdtitg metaory celt transistors 
ttfrsaged itt 4 cell way block aesl decoder tr snstsiars in-aco-Usam decoder bteek; 

wrhereiu iae transistors i» site celt array block and cotumn : . decoder fel oek fo-eoehaeoto r 
share a. common bulk region, wherein the common balk, region is formed on the sujfestratc and 
i* Connected to a bulk driver jm*dM4tHH *a . of the sectors, fe Mfesdd- J&bttWt drive.- 
cenSg&.ed to- wmtiKKity Uppl? a Mk yotege to f!he«»etu»ttn fealk. region of ifee sector; and 

wherei* said sonic-oaductor memory device? is cenfigmed to electrically erase all the 
memory cell it&rssistafs in -a the- sector together. 

2 . (0*i&ira)) A wxwteiile seaucoaductor memory device according lo ctaJm 1 , 

•wherek die s<;m.sM5nduci-orn3Cfu.ojr>- device .is a NOR-dJfee a&Mxy device, 

3 . (Original) A iKaav-ote'dlc scnifconduetor memory device according to claim i , 
further cocnprlsiDg a write driver and a .sense amplifier. 

4. (Oripjaai) A ttoavoladte wasdeemductor memory device according to claim 3, 
wherein the write driver wd sense amplifier are configured to be placed in. a state of high 
impedaace- daring m erase: ojper^oni to avoid aivfluerscitig circuit: operation during the erase 
operatic;). 

5. (Original) A sector structure of s »o0volatik semiconductor memory, said 
sector siriici-nre comprising: 

a jdisralUy of mc-raory ceil transssiors arranged in * cell array Mock; and 
a plurality 6f decoder transistors snanged in a column decoder block, wherein said 
memory ceti transistors and decoder transistors are arranged on a common btdk region. 

(;., (Qnivml) A s.mo.r sfiuvHwe of a oonvdtetite semi conductor memory 
according -to cbim 5, wherein a« erase operatioa b configured to erase ail of the transistors in 
tte. sector iiirialiasiiaiisly. 
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, 7. (Original) A sector structure of a nonvolatile semiconductor memory 
according to claim. 5, said sector structure further comprising: 

a plurality of ward lines arranged in the cell array block* each word line being 
connected ro a plurality of cell gates; 

a plurality of bit line s arranged in the cell array block, each bit line being connected to 
a. plurality of memory cell drains; 

a plurality yf common data lines connected to the bit lines; 

a plurality ofv,T.ite drivers, each connected to a respective one of the common data 
lines; and 

a plurality of sense amplifiers, each connected to a srespecflveone of the common data 

lines. 

(Original) A. sector structure of a nonvolatile semiconductor memory 
according to claim. 1, wherein .each write driver and sense amplifier is configured to be placed 
in a state of high impedance during an erase operation, 

9. (Orlciaai) A sector stiuetufe of a nonvolatife semiconductor memory 
according to c laim 5, wherein said sector structure is configured to provide 64 Kbytes of 

memory. 

1 ().. (Currently amended) A &SS.to,aOl nonvolatile semiconductor memory device 

wUh^plnralfty.-c^'.^ 

a cell array bloc k; eeHffBSHig- hjEjujhjg » plura lity of word lines, a plurality of bit 
lines, and & plurality of memory cel l transistors having gates and drains, each gate being 
connected to a corresponding word line out of the plurality of word lines.* each drain being 
connected to a corresponding bit tine out of the plurality of bit lines; 

■a source Hire driver commonly connected to a source of each of the plurality of 
memory cell transistors and configured to apply a source voltage; 

n column decoder block comprising a plurality of column decoder transistors, each 
column decoder transistor connected to. a corresponding bit line out of the plurality of bit. 
lines- and a common data line configured to select one bi t line out of the plurality of bit lines; 
and 
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a common bulk region arranged in eaeh the sector and formed immediately adjacent 
to a substrate region, whereto the plurality of memory cell transistors and the plurality of 
column decoder transistors to each thg sector share the common bulk region;, and 

■ a bulk driver j^^dad^tHS ^ ' O Pt ho -se e t ow, each-said the bulk driver configured to 
commonly apply a bulk, voltage to the common bulk region of that the sector. 

11. (Currently amended) A n on vo l a tile semiconductor memory dev i ce according 

te-olrrira The gedgrgfclairn 10, wherein the nonvolatile semiconductor memory device is a 

NOa-type Hash EEPROM. 

12. (Currently amended) A*e»w9tel»l«"8emfe^ 

to The sector of claim 1 0, wherein the bulk region is a pocket P-wrIL 

to Tte sec tot.af claim 1 0, further comprising a p lur a li ty of v TOtodriv^ a nd^sa ' am ^ie^S; 
a wri te dri ver and » sense amplifier, vv^e^in-eaeh the jconynon. data line is connected to a. 

gritc drive r and the statse amplifier, 

14, (Currently amended) A-n o nvol m ile ^TO tegBda«WH ^ .or y dovi oe a cco r d ing 
te The sector of claim ! 3 , wherein the write drivers driver and. $fi sense amplifi e rs ate e ach 
amplif ier configured to be placed :in a state of high impedance during an erase operation. 

1 5. (Currently amended) A nonvolatile semiconductor memory device 
comprising: 

a substrain 

■a p-laralky-ef sector u n i ts, ^h writ She sector unit < xn» p w»i » tt irreludhm a < 
bulk ration, the bulk. -region being formed on the substrate and. connected- to a bulk 
^^j r ...^h the sector unit k configured to be electrically erasable in response to ■ 
signal; and a plurality of memory cell, transistors and transistors of a column decodt 
arranged m the common bulk region of eaofe die sector unit and configured to comr 
receive a bulk voltage. 



Application/Control Number: 09/997,080 



Page 5 



16. (Currently amended) A nonvolatile semiconductor memory device according 
to claim 1 5, wherein eaeh M sector unit further comprises a bulk driver configured to supply 

a bulk voltage to the common bulk region. 

17. (Original) A. nonvolatile semiconductor memory device according to claim 
15, wherein said plurality of memory cell transistors are arranged in a cell array block, 
wherein said plurality of column decoder transistors are arranged fat .a column decoder block, 
and wherein sard eel! array block and said column decoder block are both arranged on the 
common bulk region, 

18. (Currently amended) A method of forming a bulk teg ion of" a nonvolatile 
semiconductor device, said method comprising: 

fanning a bul k region for wjetaoiy ceil transistors provided in a cell away block of the 
nonvolatile semk-oMuet'of memory device, wherein the memory cell transistors of the cell 
array block k are arranged in an (M x N) array with M and N both m least equal to two; and 

forming a bulk region for decoder transistors of a column decoder in the bulk region 
for the memory cell iransisiorg of the cell array block, wherein the column decoder transistors 
of the column de coder is m arranged mt*Qtet&t$ within a (H xN) array wit h? at least e qual 
to one adjac ent to the cell array Mock . 

19. (Original) A method: of forming* bulk region of a nonvolatile semiconductor 
device, according to claim 1 8, further comprising configuring the bulk regions for the 
memory ceil transistors and decoder transistors to receive a common bulk signal during an 
erase operation. 

20. (Original) A method: of forming a bulk region of a nonvolatile semiconductor 
device, according to claim 1 8, wherein said memory cell transistors and said decoder 
transistors are coniinured he simultaneously erased with each other during an erase 
operation. 



CLAIMS 21-25 CANCELED 




Application/Control Number: 09/997,080 



Page 6 



26, (Currently amended) The device of data I , wherein the cell array block and 
the column decoder block e&selvseetor share a plurality of word lines and a plurality of bit 
lines. 

27. (Currently amended) The device of claim 1 7 . wherein the plurality of memory 
cell transistors of -the cell array block *s jg£ arranged b a <M x N) array and the plurality of 
column decoder transistors o f the column decoder Mock h are arranged in a (P x N) i&ithjnj. 
(N x Nj array adjac ent to the cell array block, where M and N are at least equal to two and P 




